Iron-dependent oxidative stress as a pathogenesis for preterm birth.
Preterm birth (PTB) is an oxidative stress-related disease that lacks effective therapies partly because of the poor understanding of disease pathogenesis. The aim of this manuscript was to review molecular pathways that could be responsible for the pathogenesis of PTB. Genomic and proteomic studies have started to delineate the wide array of mediators involved in this disorder. Understanding the mechanisms of the development of PTB and elucidating pathogenesis and pathophysiology are intrinsic to prevention and effective therapies for this disorder. This article reviews the English language literature for pathogenesis and pathophysiological studies on PTB. Several recent genomic and proteomic studies are discussed in the context of PTB biology. Decidual hemorrhage has been identified histologically in the placentas of patients with PTB, which may result in high levels of free heme and iron. Several important PTB-specific genes and proteins overlap with those known to be regulated by iron. Others were genes involved in oxidative stress and detoxification. Free iron oxidatively modifies lipid and protein, leading to DNA and cell damage. This signaling pathway of PTB will be discussed as it provides new insights into regulation of inflammation, oxidative stress, and detoxification. This review summarizes recent advances in heme/iron-mediated signaling, the target genes thereof, and the potential challenges to the understanding of pathogenesis and pathophysiology of PTB. A novel model is proposed. Collectively, decidual hemorrhage and inflammation are considered to be major contributors to the pathogenesis of PTB. Obstetricians & Gynecologists, Family Physicians. After completion of this article, the reader should be able to paraphrase the role of oxidative stress in pathogenesis of preterm birth, explain the idea of preterm birth as a "syndrome," and summarize the potential role of early uterine bleeding in pathophysiology of preterm birth.